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Abstract: 
The intersections of lighter alleys defining a grid of black squares display illusory 
effects (the Hermann grid and the scintillating grid). We have noted that a single 
light disk in an intersection at some remove from fixation is rendered less visible 
(the “vanishing disk”). Furthermore, contrast threshold for the vanishing disk 
becomes even higher when the alleys are curved instead of straight (Levine & 
McAnany, VSS 2006). We speculated that the effect of curvature is due to either 
an attention shift or inhibition from a “higher” center than the detection 
mechanism (Levine & McAnany, 2008). If this is correct, one would expect a 
measurable latency for the onset of this influence.  

To test for this temporal disparity, we presented vanishing disk stimuli in 
which half of each presentation featured straight alleys, and half featured curved 
alleys. That is, in the middle of a 250 msec presentation of a stimulus, straight 
alleys abruptly curved, or vice versa. Since these changes are equivalent, any 
difference in threshold for the disk between these conditions must be caused by 
the order of onset of curvature, and not be simply an effect of a transition. 

Thresholds for light disks were significantly higher when moderately curved 
alleys straightened than when straight alleys became curved to the same degree. 
We infer that the earlier curvature has time to initiate whatever disrupts visibility 
even though the alleys are straight in the latter part of the presentation; curvature 
later did not have time to exert its influence before detection was effected. (Note 
that had the decision been based on visual short-term memory, the stimuli that 
concluded with straight alleys would have evinced lower thresholds, not higher.) 
These and related results indicate a higher-level effect of curvature (complexity) 

upon detection. But other results presented here argue against this 
conclusion – the effect is most likely due to the recruitment of cells 
with other preferred orientations at the earliest stages of cortical 
processing. 
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Light disks      125 ms frames    Mean of JA, ML, & JM
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Figure 5: Thresholds for a disk in only 
one frame under various conditions. In 
each case, the disk was presented in one of 
the two frames. The light blue bars represent 
thresholds when the disk was presented in 
the first frame; magenta bars are for the disk 
presented during the second frame.  

• In the left set of bars, the alleys were 
curved in the first frame, straight in the 
second. In the next set of bars, the 
sequence was reversed. 

• The third set of bars represents trials in 
which the alleys were curved (at half the 
amplitude) in both frames, but switched to 
a mirror image in the second frame, as 
shown below. 

 

• In the rightmost set of bars, the grid was 
the same in both frames (no change except 
for which frame contained the disk). 
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Dark disks      125 ms frames    Subject: ML
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Dark disks      125 ms frames    Subject: JA
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Dark disks      125 ms frames    Subject: JA
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